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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an accurate alignment 
between a solid device and a semiconductor chip. 
SOLUTION: Alignment marks 12 and 22 are given on surfaces of 
parent and child chips 10 and 20 so that, when the child chip 20 is 
correctly joined to the parent chip 10, the marks are positioned as 
opposed to each other. In alignment of the parent and child chips 
10 and 20, the surfaces of the chips 10 and 20 are photographed 
to obtain images and the images are processed to thereby detect 
positions of the marks 1 2 and 22. And on the basis of its detection 
result, a position of the parent chip 1 0 to the child chip 20 is 
adjusted so that the marks 1 2 and 22 are opposed to each other. 
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^ * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

, I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



• [Claim(s)] 

[Claim 1]A semiconductor device which is a semiconductor device which has the structure which joined a 
solid state device and a semiconductor chip in the state where the surfaces were made to counter, and is 
characterized by being arranged at a position to which a mark for alignment corresponds to the surface of 
said solid state device and a semiconductor chip mutually, respectively. 

[Claim 2]The semiconductor device according to claim 1, wherein said mutually corresponding position is a 
position which counters each other when said solid state device and said semiconductor chip are Joined 
correctly. 

[Claim 3]A method characterized by comprising the following of manufacturing a semiconductor device 
which has the structure which joined a solid state device and a semiconductor chip in the state where the 
surfaces were made to counter. 

A process of arranging a mark for alignment, respectively in a prescribed position on the surface of said 
solid state device, and a position on the surface of said semiconductor chip corresponding to this 
prescribed position. 

An alignment process which performs relative alignment of said solid state device and said semiconductor 
chip based on a mark for alignment arranged on the surface of said solid state device and a semiconductor 
chip, respectively on the occasion of junction of said solid state device and a semiconductor chip. 

[Claim 4]An arrangement process arranged in the state where a manufacturing method of said 
semiconductor device made the surfaces counter before said alignment process in a position in which only 
a prescribed interval left said solid state device and semiconductor chip of each other, The surface of said 
solid state device arranged at a position which left only a prescribed interval mutually, and a semiconductor 
chip by this arrangement process, including further an imaging step picturized by an imaging means in said 
alignment process. A manufacturing method of the semiconductor device according to claim 3 
characterized by performing relative alignment of said solid state device and said semiconductor chip based 
on an image of a mark for alignment picturized in said imaging step. 

[Claim 5]Said imaging means is provided with the 1st and 2nd lenses arranged on the same optic axis, A 
manufacturing method of the semiconductor device according to claim 4 being what currently can picturize 
the surface of said solid state device via said 1 st lens, and can picturize the surface of said semiconductor 
chip via said 2nd lens. 
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DETAILED DESCRIPTION 

I 



[Detailed Description of the Invent on] 
[0001] 



[Field of the!lnvention]This invention relates to the manu 



'acturing method of the semiconductor device 



a semiconductor device. 



which has the structure which joined the semiconductor chip to the surface of solid state devices, such as 
another semiconductor chip and a ^wiring board, and such 
[0002] j 

[Description. of the Prior Art]For example, in the semiconductor device of a chip structure on chip. In the 
state of facedown one two or more metal electrode portions called a vamp are formed in the surface of a 
parent chip and a child chip, and tlie surface of the child chip was made to counter on the surface of a 
parent chip, By combining the vamp currently formed on the surface of the child chip with the vamp 
currently formed on the surface of^the parent chip, the mechanical and electric connection between a 
parent chip and a child chip is attained. j 

[0003]Therefore, in the semiconductor device of such a structure, when the joint position of a parent chip 
and a child chip has shifted, the vamp of a parent chip and the vamp of a child chip do not join together 
well, but there is a possibility of producing which faulty connection with poor electric conduction between a 
parent chip and a child chip. Therefore, on the occasion of junction to a parent chip and a child chip, 
relative alignment (alignment) of a parent chip and a child chip is performed. 
[0004] 

[Probiem(s) to be Solved by the Invention]Alignment with this parent chip and child chip, For example, 
where it turned the parent chip on the justification stand and the surface is turned upwards, while 
arranging, After arranging a child chip in the state where the surface was turned downward in the regulation 
position above a justification stand, the relative position of the parent chip to a child chip is searched for, 
and it is attained by adjusting the position of the parent chip to a child chip based on this. The relative 
position of the parent chip to a child chip can be searched for by reading the surface of a parent chip with 
a CCD camera etc., performing Image Processing Division for example, and detecting the position of two 
specific pads among the pads for external connection currently formed on the surface of the parent chip. 
[0005] However, since all the pads for external connection currently formed on the surface of the parent 
chip are the same shape, they erroneous-recognition-have a possibility of detecting the position of the 
pad. by using pads other than the above-mentioned specific pad as a specific pad. In this case, since the 
relative position of the parent chip to a child chip cannot be searched for correctly, a parent chip and a 
child chip cannot be aligned with sufficient accuracy. Then, the purpose of this invention is to provide the 
semiconductor device which solves above-mentioned technical problem and can align a solid state device 
and a semiconductor chip with sufficient accuracy. 

[0006]Other purposes of this invention are to provide the method of manufacturing the semiconductor 
device with which the solid state device and the semiconductor chip were aligned with sufficient accuracy. 
[0007] 

[The means for solving a technical problem and an effect of the invention] The invention according to claim 
1 for attaining the above-mentioned purpose, It is a semiconductor device which has the structure which 
joined the solid state device and the semiconductor chip in the state where the surfaces were made to 
counter, and is the semiconductor device arranging at the position to which the mark for alignment 
corresponds to the surface of said solid state device and a semiconductor chip mutually, respectively. 
[0008]Said solid state devices may be other semiconductor chips, and may be a leadframe, a wiring board, 
etc., for example. According to this invention, the mark for alignment is arranged at the position which 
corresponds to the surface of a solid state device and a semiconductor chip mutually, respectively. 
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Therefore, when joining a solid state device and a semiconductor chip. So that the mark for alignment 
arranged on the surface of a solid state device and the mark for alignment arranged on the surface of a 
semiconductor chip may make position relations, By adjusting the relative position of a solid state device 
and a semiconductor chip, a solid state device and a semiconductor chip can be aligned with sufficient 
accuracy. 

[0009]It is [ like ] preferred that said mutually corresponding position is a position which counters each 
other when [ according to claim 2 ] said solid state device and said semiconductor chip are joined 
correctly. In this case, so that a mark for alignment arranged on the surface of a solid state device and a 
mark for alignment arranged on the surface of a semiconductor chip may counter each other, By adjusting 
a relative position of a solid state device and a semiconductor chip, a solid state device and a 
semiconductor chip can be aligned with sufficient accuracy. 

[0010]The invention according to claim 3 is the method of manufacturing a semiconductor device which 
has the structure which joined a solid state device and a semiconductor chip in the state where the 
surfaces were made to counter, A process of arranging a mark for alignment, respectively in a prescribed 
position on the surface of said solid state device, and a position on the surface of said semiconductor chip 
corresponding to this prescribed position. Based on a mark for alignment arranged on the surface of said 
solid state device and a semiconductor chip on the occasion of junction of said solid state device and a 
semiconductor chip, respectively, It is a manufacturing method of a semiconductor device including an 
alignment process which performs relative alignment (alignment) of said solid state device and said 
semiconductor chip. 

[001 IjAccording to this invention, an effect described in relation to Claim 1 and same effect can be done 
so, and a semiconductor device with which a solid state device and a semiconductor chip were aligned with 
sufficient accuracy can be manufactured. To Claim 4, like a description a manufacturing method of said 
semiconductor device. An arrangement process arranged in the state where the surfaces were made to 
counter before said alignment process in a position in which only a prescribed interval left said solid state 
device and semiconductor chip of each other, The surface of said solid state device arranged at a position 
which left only a prescribed interval mutually, and a semiconductor chip by this arrangement process, 
including further an imaging step picturized by an imaging means in said alignment process. It is preferred 
that relative alignment of said solid state device and said semiconductor chip is performed based on an 
image of a mark for alignment picturized in said imaging step. 

[0012]It has the 1st and 2nd lenses according to claim 5 arranged on an optic axis with said same imaging 
means like. It is preferred that it is what can picturize the surface of said solid state device via said 1st 
lens, and can picturize the surface of said semiconductor chip via said 2nd lens. For example, the surface 
of a solid state device and the surface of a semiconductor chip are picturized by a separate imaging 
means. When alignment with a solid state device and a semiconductor chip is performed based on an image 
of a mark for alignment obtained by this. When there is a gap in a lens position of an imaging means which 
picturized the surface of a solid state device, and a lens position of an imaging means which picturized the 
surface of a semiconductor chip, alignment with a solid state device and a semiconductor chip has a 
possibility of producing an error, for this gap. On the other hand, since the 1st and 2nd lenses are arranged 
on the same optic axis when the composition according to claim 5 is adopted, there is no possibility of 
producing an alignment error resulting from a position gap of a lens, and accuracy of alignment with a solid 
state device and a semiconductor chip can be raised further. 
[0013] 

[Embodiment of the InventionjBelow, this embodiment of the invention is described in detail with reference 
to an accompanying drawing. Drawing 1 is an exploded perspective view of the semiconductor device 
concerning one embodiment of this invention. This semiconductor device has a chip structure on chip 
which joined the child chip 20 (semiconductor chip) to the surface of the parent chip 10 (solid state device) 
in the state of facedown one that surface was made to counter. The parent chip 1 0 and the child chip 20 
all consist of silicon chips, for example, and functional devices, such as a transistor, resistance, a capacitor, 
wiring, etc. are formed in each surface. 

[0014]The outside [ in / for example / in the parent chip 10 / plane view ] is greatly formed a little rather 
than the child chip 20. The outermost surface of the parent chip 10 is covered by the protective film which 
consists of nitrides etc., for example, and two or more pads P for external connection have exposed it from 
this protective film. The junction area of the child chip 20 is set to the field of the inner direction of the 
surface of the parent chip 10, and two or more vamps 1 1 which consist of a metallic material which has 
golden oxidation resistance, for example are upheaved and formed in this junction area. 
[0015]On the other hand, the outermost surface of the child chip 20 is also covered by the protective film 
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which consists of nitrides etc., for example. On this protective film, two or more vamps 21 which become a 
position corresponding to the vamp 11 of the parent chip 10 from the metallic material which has golden 
oxidation resistance, for example are formed. Where a prescribed interval is held on the parent chip 10 by 
combining these vamps 21 with the vamp 1 1 of the parent chip 10 corresponding, respectively, while the 
child chip 20 is supported, the electrPcal connection of the parent chip 10 and the^child chip 20 is attained. 
• [0016]It is formed in the position to which the marks 12 and 22 for alignment correspond to the surface of 
the parent chip 10 and the child chip 20 mutually, respectively. The two marks 12 and 22 for alignment are 
formed at a time, and when the joint position set as the parent chip 10 is made to join the child chip 20 
correctly, they are arranged at the position which marks counter for each other, for example. As for the 
marks 12 and 22 for alignment, it is preferred to be formed with the respectively same material as the 
vamps 1 1 and 21, and they can form the vamps 1 1 and 21 and the marks 12 and 22 for alignment at the 
same process by carrying out like this. 

[0017]As for the marks 12 and 22 for alignment, it is preferred to be detached and arranged on the diagonal 
line of the parent chip 10 and the child chip 20, respectively, and they can align the parent chip 10 and the 
child chip 20 with more sufficient accuracy in the alignment process mentioned later by carrying out like 
this. The marks 12 and 22 for alignment should just be the shape which may be distinguished clearly from 
the pad P, and can also adopt (a point or a round mark) other than the form (cross shape) as 
shown in drawing 1 , for example. As for the marks 12 and 22 for alignment, it may be preferred that it is a 
mark which has directivity at least, such as the "L" form (L type) and the "T" form (T type), and when the 
mark of such shape is adopted, the marks 12 and 22 for alignment may be one piece, respectively. 
[0018]When two or more marks 12 and 22 for alignment are formed every, two or more marks 12 for 
alignment do not need to be marks of identical shape altogether, and two or more marks 22 for alignment 
do not need to be marks of identical shape altogether further again. Drawing 2 is a schematic side view for 
explaining the joining process of the parent chip 10 and the child chip 20. In the joining process of the 
parent chip 10 and the child chip 20, as first shown in drawing 2 (a), while the parent chip 10 is set on the 
justification stand 30 by the state where the surface was turned upwards, the child chip 20 is conveyed 
above the parent chip 10 by the adsorption hand 40. The justification stand 30 is constituted so that the 
position of the parent chip 10 set to the upper surface can be finely tuned in the xy direction (the direction 
of front and rear, right and left in drawing 2 ), and the direction (hand of cut of the circumference of a 
vertical line) of theta. The child chip 20 which adsorbs the rear face of the child chip 20, can hold it by the 
absorbing holes (not shown) formed in the apical surface (lower end surface), and is conveyed by this 
adsorption hand 40 is the upper part of the justification stand 30, and it changes the adsorption hand 40 
into the state where the surface of the parent chip 10 was countered in that surface. 
[0019]Then, the surface of the parent chip 10 and the child chip 20 is simultaneously inserted in the 
imaging device 50 which can be picturized by the parent chip 10 set on the justification stand 30, and the 
adsorption hand 40 between the child chips 20 by which adsorption maintenance was carried out. The 
composition of this imaging device 50 is schematically shown in drawing 3 . That is, the imaging device 50 is 
equipped with the optical system accommodation case 51, and the camera 52U for an upper part image 
pick-up and the camera 52B for a lower part image pick-up which were combined with this optical system 
accommodation case 51. The optical system accommodation case 51 is mostly formed in rectangular 
parallelepiped shape, and is arranged on the same optic-axis line C by which the surfaces 51a and 51b of 
the couple which counters mutually, and the lenses 53 and 54 cross at right angles on the surfaces 51a 
and 51b, respectively. The light LI which entered into the lens 53 arranged on the surface (upper surface) 
51a, After [ the double sided mirror 55 ] being reflected on the other hand in a field and bending an optical 
path about 90 degrees, the mirror 57 is reached through the lens 56 and it enters into the camera 52U for 
an upper part image pick-up by bending an optical path further by this mirror 57. The light L2 which 
entered into the lens 54 arranged on the surface (undersurface) 51b on the other hand, After being 
reflected in respect of another side of the double sided mirror 55 and bending an optical path to the light 
L2 and an opposite direction, the mirror 59 is reached through the lens 58 and it enters into the camera 
52B for a lower part image pick-up by bending an optical path further by this mirror 59. 
[0020]So that the upper surface 51a of the optical system accommodation case 51 may counter the 
surface of the child chip 20 and the undersurface 51b of the optical system accommodation case 51 may 
counter the surface of the parent chip 10 by this composition. By inserting the imaging device 50 between 
the parent chip 10 and the child chip 20. the surface of the parent chip 10 and the child chip 20 can be 
picturized simultaneously. Subsequently. Image Processing Division of the image of the surface of the 
parent chip 10 and the child chip 20 which are obtained in this way is carried out, and the position of the 
mark 22 for alignment arranged on the surface of the mark 12 for alignment arranged on the surface of the 
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parent chip 10 and the child chip 20 is detected And the justification stand 30 is controlled based on the 
detection result, and alignment with the parent chip 10 and the child chip 20 is attained by adjusting the 
position of the parent chip 10 to the child chip 20 so that the mark 12 for alignment and the mark 22 for 
alignment may counter each other. 

[0021 ]ln this way, after the parent chip 10 and the child chip 20 are aligned, as shown in drawing 2 (b), The 
adsorption hand 40 descends, the vamp 21 of the child chip 20 is compared by the vamp 11 of the parent 
chip 10, and the parent chip 10 and the child chip 20 are joined by pushing the child chip 20 towards the 
parent chip 10 further. The process which makes the child chip 20 approach the parent chip 10 may be 
performed simultaneously with this alignment, although it may be carried out after the alignment of the 
parent chip 10 and the child chip 20. 

[0022] According to this embodiment, it is arranged as mentioned above at the position which counters the 
surface of the parent chip 10 and the child chip 20 for each other, respectively when the marks 12 and 22 
for alignment join the child chip 20 to the parent chip 10 correctly. Therefore, the parent chip 10 and the 
child chip 20 can be aligned with sufficient accuracy by adjusting the position of the parent chip 10 to the 
child chip 20 so that the mark 12 for alignment and the mark 22 for alignment may counter each other. 
[0023]The surface of the parent chip 10 and the surface of the child chip 20 are picturized with a separate 
imaging device. Based on the image of the marks 12 and 22 for alignment obtained by this, When performing 
alignment with the parent chip 10 and the child chip 20 and there is a gap in the lens position of the 
imaging device which picturized the surface of the parent chip 10, and the lens position of the imaging 
device which picturized the surface of the child chip 20, for this gap, Alignment with the parent chip 10 and 
the child chip 20 has a possibility of producing an error. On the other hand, since the lenses 53 and 54 of 
the imaging device 50 are arranged on the same optic axis 0 according to this embodiment, there is no 
possibility of producing the alignment error resulting from a position gap of a lens, and the parent chip 10 
and the child chip 20 can be aligned with more sufficient accuracy. 

[0024]Although explanation of this embodiment of the invention is as above, this invention can also be 
carried out with other gestalten. For example, although the position of the parent chip 10 to the child chip 
20 was adjusted and it presupposed that alignment with the parent chip 10 and the child chip 20 is attained 
in the above-mentioned embodiment, By adjusting the position of the child chip 20 to the parent chip 10, 
alignment with the parent chip 10 and the child chip 20 may be attained. 

[0025]In an above-mentioned embodiment, although a chip structure on chip was taken up, this invention is 
applicable also to the flip-chip-bonding structure which the surface of a semiconductor chip is made to 
counter a wiring board (solid state device), and is joined. In addition, it is possible to perform various design 
variations in the range of the matter indicated to Claims. 
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DESCRIPTION OF DRAWINGS 



• [Brief Description of the Drawings] 

[Drawing 1] It is an exploded perspective view of the semiconductor device concerning one embodiment of 
this invention. 

[Drawing 2] It is a schematic side view for explaining the joining process of a parent chip and a child chip. 

[Drawing 3] It is a figure showing the composition of an imaging device schematically. 

[Description of Notations] 

10 Parent chip (solid state device) 

1 2 The mark for alignment 

20 Child chip (semiconductor chip) 

22 The mark for alignment 

50 Imaging device (imaging means) 

53 Lens 

54 Lens 

C Optic axis 



[Translation done.] 
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'< y^iyVm-^—i' \ 2, 2 2(4, -ttt-Pix-'-'^^T'l 1 , 

2 1 ^:l^l:.^^MT•ff^^$i^S^t;6S»4L<. 



(4) 

:ii:J-i<9. 1, 2 1 tTy-i /yhm-^-i' 

12, 2 2 tSrl^— roXg-t?J^fife-Ci:5, 
[0 0 1 7] tfc, Ty-O h^-^-^ 1 2, 22 
14. -etl^'H^^ y 7" 1 0 i= J; Xf^'^ y 7* 2 0 (D^^B 

0 i:^f-s/7'2 0 i:^J;'9fflS^<T7-r;<:/b-rsr 
i>65T-$5,^b(-, T^'f hffl-^-^ 1 2. 22 

< . 0 1 (i.T^-r J; 5 ^j: r+j f$ (^tei^. fc t 10 

77l'^>hffl-7-^ 1 2, 2 2l±, FLJ fl^ 
(L*?i^) ^ FTj (T^Ji^) /j:if©'>/j;< 

^12. 2 2\t^iX^iMm-^hoXhi.\'\ 
[0018] ^iblc^fc. T7i'7< V h^-r-i? 1 2, 
2 2/i5^S»^@-fo^^t?5i^5»^(CJoV^T, HicfiOT 
y-Ty > 1 2;i5i-^-cra-Jl^t»iro-r-:i'-Cfc 

5jf^>5l«/£V>L. m^fi(7JT7-rP<i^ hffl-^-iS' 2 2*5 20 

'f-y-fi o*JJ;T>*i=-^s'7'2 oo^^XS(co^^Ti^^BJ 
^^5'7°2 ocog-a-X@{e:t3V>TI4. t-f. ill2(a)|c: 

4 0(^J;oT. ^f-s'7'2 0;ei5^^s/7'l ocD±;^(;i« 

*-*f«ii) l3J;tj5 9:^iR] (lBii:i^**p!9(OiiiiE*iRi) J-IS 30 

PST't.5J;5(-1ff^i)c$tbTV^5o "iJ*^^^K4 0(4. 

f-S'y2 Oeo^ffiSrK^LTfftjt-CtS'broT-fet). r 

mR^y^y K4 OICJ;oT»ill$nT< 5/7^2 0 

(4. •figl^ft-^ 3 0 tD±;^T% ^©SffiSr^Kf-y^l 0 

[0 0 19] ■fii:BiaS-&3 o±{c:-fey h^ix^fe. 

7'20i:(0M(C, M^S'7'1 0JoitJ«^-f-yy2 Oro« 
ffi^lHl^lrmpTtg/im^Ses 0:i51fA^tl5o ^<r> 40 
a^ggs o©1ifi)o(4. Ill3tc:|lI«f6<}li^$ixTV^?)„ 
S^^gs otri4. )t#^i|3i^^-;^ 5 1 

*^7 5 2Ut3j;t;tT*mffl*P«7 5 2Bi:;as{ix.6) 
tL-cv^So )t^mil5i^<:/--:=^ 5 1 (4. l5fJii::^ft4^li:?FJ 
j?£$ix-C*3t). SvM::*l-|Rl1-5-MoaS5 1 a. 5 1 
biCfi. ^rix^ixL'yXS 3, 54*5«ffi51a. 51 

(±ffi) 5 1 atdiaS^nfcUi^XS 3|CAItLfc^L 
U4. i?IB5 7-5 5(^-*B-CKW$ixr*i^;J5|*l9 50 
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SL, r«57-5 7-C)tg&«5$P>{cftlf fe4x5:itJ- 
ioT. ±*«^ffl;&p'7 5 2UICA*f1-^<t5l'>iCo 
-CV>-5i (Tffi) 5 1 blClEg^tlfcU^-X 

5 4fcAl=fLyt3tL 2(4. P^B? 7— 5 5C?fife*ffi-CR 

5 S^riloT? 7-5 9»c:?lJilL. i W $ 7- 5 9 

5 2BlcAl*i-SJ;7lC/£oTV^5o 

[0 0 2 0] r«D«^r)cl'J;'9. 5t^^lCl^>>— 7. 5 1 (D 

±B5 1 e.i)^^=ryzf2o<D^m^n^u %^ihu^ 

'^-;^5 iroTffi5 1 b;6Sli'f-7 7'l 0 tD^Bl-MlBJl- 
5J;5I-, mi&mW.5 0i:m^yyi Oi:?-^y7'2 0 
tcoMI-JfA-rsrtlcit}. J/ 7*1 ot;J;t>'^5^ 
3'7°2 0ro«B^lHlBt(ca^1-5:ii:>J5x-#5„ ii>CV^ 

r 5 LT»P>tl,5«^S/7'l 0*5j;t;«^^s/7'2 0 
cD«BC)^;65iii^«igi^ixT. M^y:/! 0(7)*Bi::ia 
ft^fltcTy^ p^yVm-T-'i' 1 2JoJ;tJ«^^5'7°2 0 
««ffilc:gS«$ixfcT7-Y;' vhffi-v-^' 2 20&:mil)^ 
^m^tl?io ^LT, ■?:(C:^ailS*liS<5V^T^IgflS 
•^3 0 A5$iJ^^$tb-r. Ty4 ;^:^hM-^~^ 1 2 try 
'fy^^hffi-^-i? 2 2 t:45^[R)L-g-5 ipIC, ^^5^5/7° 
2 0{cSt1-5^^S/7'l 0rofii[g*>illl$ix5rtliJ; 
*). m^-yyi 0i:^^y:^2 0b(or7-(yty\-i!)^m 

[00 2 1] 5 L-Cjii^S'7'1 0 i:^^s'7'2 0 fc;ai 
T7'f 0 2 (b)(:i^-rJ;5(-. 

>K4 0)65 1^1^ ^ix-C. ^-f--y7'2 0©/<>7"2 1*5^ 

7*2 o^s^^yT-i ofciigftTif U+tte>ix5::t(-J; 

9. «9^y7*l 0 ^^^^5/7*2 0 tyiS^-g-^nSo 
is. ^•5^3'7°2 0^r3^^y7°l 0»cffi^$-&5Xg»4, 
y 7" 1 0 t ^-^ y 7° 2 0 t ©jag-a-i^-frcO^l^lfTi^ 

lo 0 2 2] u^oxo^c-ommmmii^xfiif. 

y7°l 0ioJ;t|5i^^y7°2 0©^ffi{c{4, ^ti^'tiTy 
p^yhm-^--^ 1 2. 2 2iK ^^•y:f2 o^m=f--y 
■/I OlCJEL<gE^$-a:fctt(cS^^(cW(^t^5fite 
trifitt^ix-CV^So Lfc/iSoT. T7-f 7t Vh^-v-:? 
1 2 tT7-r;^ vhfflv-^ 2 2 i: /!)5^[io L-g- 5 J: 5 
IC. ^■f-y7°2 0(^*l-r5^^y7"l OCDfi^gSrPS-r 
SrilCii?. S^y7"l 0i^^y7'2 0i:^»*^ 

[0 0 2 3] ^fc, ^f^yyi 0O«Bi^5"y7'2 0 

5T7'f'-^ 1 2, 2 2W^|iS<5v^-C. 

f-y7°l Obl-f-yf2 0t(DTy-^:^yV^nom 

Mf^y^l Oeo«®5r»^Lfc:ig^S^fiOWVX{a 
gi^^y7'2 O<o0M^WL^\.tzW^m.(r>v>:^&. 
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5 0©w-:^X5 3. 5 4;J5|^-co3tttc±»v:ia«$i^•C 

3l^4C5*5^ix;6S/j;<. S^^s'T'l 0 t^^^s':/2 0 
t Sr i fSS < T 7 ^ V S -r r s -C- , 
[0 0 2 4] ::o^eg©*:te(Dff^fficoia8g(iiil±(Diii9 

0 i^^f ^^2 0 tror^-r V h^ss^g^ns t L:fc 
ixSr irici ij, ^g^s/7°l 0 5/7*2 Ot<DTy 

[0 0 2 5] ±iS©||3i6Ji?ffit?tt. f-y-^'ir^y 

• ^v^W^^^'O iLMfz-h-. ^nwm. ^M^'f-y 



[01] 
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[iaffi<0fB5*/j:lftM] • 

[EI 1 ] ^<n>MWi<n~%mm.\mh^'m'iifmw<r>'fim 

[03] «^SitW«^Sr@<i?fi<)lc^-t-0-C*)5. 

10 m.'i-y^ (H^^ae) 

12 T7-<;>«:^hffl-7-^' 

2 0 =i-^yf {^%l^^y^ 

22 T^-Ct^ Vhffi-^-^/ 
5 0 

5 3 u:^x 

5 4 

C jttt 

[03] 
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